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Purpose of Study

m |s local ground water impacted by potential
contaminant sources?

Do previously observed conditions still exist?
B Microbiological indicators and nitrate
B General ground water quality parameters

= If so, what is the most probable source (or
sources) of E. coli and nitrate contamination?

Septic systems and/or other source(s)?
B Microbiological markers
B Wastewater compounds & Optical brighteners
B Bromide / Chloride & Nitrate isotopes
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Local Geology
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Sampling Plan

m Phase 1 Sampling — 36 Wells
General ground water quality parameters
Microbiological indicators and nitrate

m Phase 2 Sampling — 12 Wells
= Microbiological markers
= Wastewater & organic compounds
= Bromide / Chloride
= Optical Brighteners
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Investigation Results oyt
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Summary
of Impacts

m Highest nitrate
concentrations and E. coli
occur in same areas over
time

Overall area with elevated
nitrates fluctuates in size
over time

Northern part of area
most likely to experience
elevated nitrate levels
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detected in all sampling events
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Distribution of Potential Sources

m Cannot identify depth to
bedrock for individual
household sewage
treatment systems
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Source Determination -
Oxygen & Nitrogen Isotopes
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Other Analyses

m Wastewater Compounds

= Two of 69 compounds detected at very low
concentrations
m Metolachlor - herbicide
m Caffeine

m Optical Brighteners

= Method not sensitive enough to detect compounds at
extremely low levels

m USGS DNA Studies

m Bacteria present in insufficient quantities for DNA
analysis

Source Determination

Potential HSTS Manure Fertilizer Livestock Brine
Source— Application Management Injection

Indicator |

Location Probable Possible Probable

Persistence Probable Possible Possible
Hydrogeology  Probable Possible / Probable Highly Unlikely

Nitrate Probable Possible Probable
Concentrations

E. coli Probable Probable Highly Unlikely




Source Determination

Potential HSTS Manure Fertilizer Livestock Brine
Source— Application Management Injection

Indicator |
Microbiological Uncertain  Uncertain Uncertain
Indicators

Wastewater Uncertain
Compounds

N/O Isotopes Probable  Possible Possible

Br-/ClI- Probable Possible

Conclusion Possible Possible / Highly Unlikely

Summary

m Fractured bedrock covered by thin soil and till
= Rapid infiltration to ground water
= Fractures are pathways for contaminants

= Nitrate and E. coli
= Nitrate > 3 mg/L - human activities; > 10 mg/L - septic source
= Persistence in same areas indicates constant source

m Most probable source
= Bromide / chloride ratios consistent with ground water impacted
by sewage
= Nitrate isotopes fall in observed range for ground water impacted
by sewage / manure
= Nitrate isotopes consistent with mixing of soil water and effluent
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